Introduction
Most Iron Oxide Copper-Gold deposits (IOCGs) were initially discovered through regional magnetic and gravity targeting, but there are few published investigations of their geophysics (cf. [5] ). Here we present the magnetic and gravity anomalies of IOCGs and discuss their variability due to; size, percentage of Fe, depth, magnetite to hematite ratio and Koenigsberger ratio. Gravity and magnetic data were downloaded from the GADDS website for anomalies over IOCGs and related deposits from the Gawler Craton and the Mount Isa Inlier (Fig 1; top right) . The magnetic and gravity data were gridded, displayed in 3-D view (Fig 2) and allow us to make some observations about the geophysics of IOCGs in Australia.
Discussion
IOCGs in the Gawler Block often have large (up to 20 mGal) gravity anomalies, caused by large volumes of hematite breccia. They usually have non-coincident magnetic anomalies, often attributed to different sources e.g., igneous intrusions [2] , or magnetite-rich skarns [3] (Fig 3a) . In a few cases the anomalies are coincident e.g., Acropolis, where the magnetic anomaly is caused by magnetite lenses within the breccia [1] . Hematite dominated deposits, can also have high (e.g., 30,000 nT) magnetic anomalies, due to extreme remanence. For example Peculiar Knob (Fig 2g) which has a Koenigsberger Ratio > 10) in fine-grained intergrowths of magnetite within the hematite iron formation [4] .
IOCGs in the Mount Isa Block have large magnetic anomalies (e.g., 7,000 nT), and usually have coincident gravity anomalies (e.g., Brumby, Fig 3b) that are attributed to the same source. The source is commonly magnetite breccia, which can be modelled as either sub-tabular, or pipe-like bodies. However, differentiating IOCG targets can be difficult, e.g., Ernest Henry (Fig 3c) , where the magnetic and gravity anomalies are dominated by un-mineralised magnetite-bearing shear zones that sit adjacent to the ore pipe [6] .
........continued below right
IOCGs from both regions have architectures consistent with brecciation in fault systems and pipes. Many IOCGs also tend to sit on the periphery of long wavelength magnetic anomalies. These are usually inferred to be deep intrusions that may have fed heat, sulphur and metals into the deposit. Magnetic modelling of Olympic Dam (Fig 4a) implies a deep source of 1 SI, which could be interpreted as a deep magnetite-rich extension below the main hematite breccia. Alternatively, such an anomaly could be due to numerous wide, thin near surface bodies [2] .
Simplified bodies were constructed for IOCG deposits via magnetic and gravity forward modelling and 3-D inversion using ModelVisionPro TM and several experiments were completed. Here we vary Olympic Dam's depth below surface (Fig 4) and Ernest Henry's depth below surface and Fe% (Fig 5) . The results, which are discussed in figure captions 4 and 5, highlight that relatively small changes in the physical properties of IOCGs can have a profound impact on their associated gravity and magnetic anomalies, and hence our ability to find them.
Conclusions
Variation of physical properties (e.g., size, Fe%, depth, magnetite to hematite ratio and Koenigsberger ratio) in IOCGs cause wide variation in the associated gravity and magnetic anomalies. This study illustrates that combined gravity and magnetic investigation is critical to the identification of IOCG targets. High resolution gravity data is integral to the geophysical understanding of IOCGs as is further research into the spatial relationships between density, magnetisation (including remanence), lithology, alteration and mineralisation. (Fig 3a) a sub-tabular body, with density 3.2 g/cc and negligible magnetic susceptibility explains the gravity anomaly (lower), whereas noncoincident magnetic anomaly (upper) is thought to be due to a magnetite skarn. At Brumby (Fig  3b) the coincident magnetic and gravity anomalies can be modelled with a pipe of density of 3.8 g/cc and magnetic susceptibility of 0.7 SI. At Ernest Henry (Fig 3c) Fig 4b. To illustrate the utility of gravity data for detection of IOCGs, the entire mineral system is moved down 1000m (Fig 4c) and up 500m (Fig 4d) relative to the ground surface and synthetic grids were recalculated for each scenario. The result illustrates that gravity data signal is severely attenuated with added depth below surface, and that the magnetic anomaly does not vary significantly as it is already very deep. Figure 3c ) and the gravity (upper) and magnetic (lower) profiles were taken across the anomaly on an azimuth of 330° (Fig 5a). Fig 5b shows 
Figure 4: Forward modelling and inversion of magnetic (lower) and gravity (upper) anomalies over the Olympic Dam deposit was used to produce two simplified bodies shown in Fig 4a. The yellow body is very dense but with low magnetic susceptibility (i.e., Hematite), while the purple body is has moderate density and high susceptibility (e.g., disseminated magnetite). Synthetic grids were calculated from the bodies, as shown in

Figure 5: The Ernest Henry deposit was forward modelled in 3-D (see
